Cadmium-induced hepatic and renal injury in chronically exposed rats: likely role of hepatic cadmium-metallothionein in nephrotoxicity.
Rats were injected sc with 0.5 mg Cd/kg, 6 days/week, for up to 26 weeks. Hepatic and renal function and tissue Cd and metallothionein (MT) content were determined in tissues and plasma at various times after Cd injection. Cd in liver and kidney increased linearly for the first 10 weeks of treatment, but thereafter hepatic concentrations of Cd decreased by 33% whereas the content of Cd in kidney remained constant. MT in liver and kidney increased linearly during the first 12 weeks of Cd treatment to 4400 and 2300 micrograms MT/g, respectively, but rose only slightly thereafter. Circulating concentrations of MT progressively increased beginning 2 weeks after Cd treatment and were approximately 10 times control values in rats dosed with Cd for 12 or more weeks. Plasma activities of alanine and aspartate aminotransferase exhibited a time course similar to that observed with MT, and were elevated as early as the sixth week of Cd exposure. Sharp increases in activities of these enzymes also occurred after 10 to 12 weeks of dosing. Hepatic microsomal metabolism of benzo[a]pyrene and ethylmorphine was severely attenuated beginning 4 weeks after Cd. Renal injury occurred after hepatic damage, as evidenced by decreased in vitro p-aminohippuric acid uptake beginning 8 weeks after exposure. Urine outflow increased threefold 11 weeks after Cd exposure began, while urinary protein and Cd excretion increased beginning at Week 9. These data indicate the liver is a major target organ of chronic Cd poisoning, and suggest that Cd-induced hepatic injury, via release of Cd-MT, may play an important role in the nephrotoxicity observed in response to long-term exposure to Cd.